Activation of the mitochondrial death pathway is commonly mediated by a preferential engagement of Bak.
Among the members of the Bcl-2 family, the multidomain proteins Bax and Bak are crucial for the activation of mitochondria. However, it is still unclear whether they act in a unique and distinct manner or whether they exhibit redundant functions. To systematically investigate their activation on a single-cell level, we established MCF-7 cell lines stably expressing GFP-fusion variants of these proteins. We found that MCF-7/GFP-Bak cells showed an increased sensitivity to apoptosis induction by staurosporine, actinomycin D, TRAIL and overexpression of Puma compared to GFP-Bax-expressing cells. Independently of the death stimulus used, oligomerization of endogenous and exogenous Bak was mostly detected prior to an activation of Bax, whereas cells displaying oligomerized Bax in the absence of Bak clusters were not observed. In addition, activation of Bax but not Bak was attenuated by a caspase inhibitor. Consistent with this, caspase-3-deficient MCF-7 cells displayed a significantly reduced activation of endogenous Bax than caspase-3-proficient MCF-7 cells. Thus, our data strongly suggest that diverse apoptotic stimuli preferentially engage the Bak pathway, whereas the triggering of Bax occurs, at least partially, downstream of mitochondrial caspase activation, most likely constituting a positive feedback loop for the amplification of the death signal.